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ABSTRACT: 

A method and system are described for a computer system for retrieving and presenting a set of 
commands in the form of a pop up context menu for a selected object. The context menu 
displays a number of useful features which enable the user to quickly and easily invoke 
commands upon a selected object These features include a cascade item which, in addition to 
having an associated cascade menu including a set of cascade menu items, is also executable. 
Thus, when the cascade item is selected, the cascade item's specified default command is 
executed. 
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(54) Context sensitive menu system/menu behavior 

(57) A method and system are descrbed for a com- 
puter system for retrieving and presenting a set of com- 
mands in the form of a pop ip context menu for a 
selected object. The context menu displays a number of 
useful features which enable the user to quickly and eas- 
ily invoke commarxte upon a selected object. These fea- 
tures include a cascade item which, in addition to having 
an associated cascade menu including a set of cascade 
menu items, is also executable. Thus, when the cascade 
item is selected, the cascade item's specified default 
command is executed. 
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Description 

AREA OF THE INVENTION 

This invention relates to the field of user interfaces s 
for computer systems, and more particularly to graphical 
user interfaces wherein a user selects from a collection 
of graphical representations displayed upon a display 
screen corresponding to actual computer resources. 

10 

BA CKGROUND QF THE INVENTION 

The United States has experienced an extraordinary 
expansion in the ownership and utilization of computers. 
Computers, once considered primarily the tools of sci- is 
entists, can now be found In a substantial portion of the 
homes and businesses across the country. Though par- 
tial credit for the unprecedented growth in the utilization 
of computers is attritxjtable to lower costs associated 
with manufacturing computers and related peripheral 20 
devices which has made such equipment affordable to a 
much larger segment of the public, the aedit is equally, 
if not more, attrOxitatTle to the enhanced versatility, ease 
in learning to use. and ease of using computers which is 
provided by the operating systems and applications soft- 25 
ware running on the now affordable computers. 

It is therefore very important when designing an 
operating system, and more particularly a user interface 
for a computer system, to provide a high degree of user 
friendliness, which incorporates ease of learning and 30 
ease in using the computer system. Users appreciate a 
computer system which enables them to accomplish 
their computer related tasks with the least amount of 
ot)stacles and delays. A considerable number of the 
computer users/operators today base their like or dislike 3s 
of a computer system upon the user interface's time and 
effort saving features as well as display features which 
enhance the interface's aesthetic appeal. 

The WINDOWS™ (Microsoft Corporation) operating 
system and its series of menus and buttons has simpli- 40 
fied the use of ttie computer system. The WINDOWS™ 
operating system is unquestionably easier to learn than 
earlier operating systems. Even more importantly the 
WINDOWS™ operating system enat)les a user to access 
a great numt>er of computer resources from any given 4s 
screen by selecting the many menu items and control 
buttons. 

Another concern of corrputer interface developers 
is the learnabilrty of new interface features. One of the 
believed advantages of the newer mouse-type menu so 
driven operating systems is the ease with which users 
learn how to invoke the various system commands. 
Much of the success in improving the usability of the 
operating systems is attributed to the large amount of 
visual information provided at each decision making ss 
step. 

A known manner for presenting tiie commands and 
resources availat>le to a user is tiie use of menus. Menus 
have been presented to the user in the form of menu bars 



presenting selections appropriat for a given window or 
container, pop-up menus presenting choices appropri- 
ate for an object and tear off menus whk;h ar charac- 
terized by ttieir persistence on the display saeen even 
after a user has made a selection. 

Many applications have become so complex that the 
set of choices provkied to the user for an application by 
means of the menu bars, which are generally intended 
to cover all types of objects in all possible contexts, 
becomes unmanageable when ail of the choices are pre- 
sented at the same time on a menu bar. It is therefore 
desirable for a computer system to provkie a mechanism 
for limiting the set of choices presented to a user while 
at the same time maintaining easy access for a user to 
a desired vAde variety of choices. 

Furthernfx>re. in view of the complex user interfaces 
existing today providing a user with a large number of 
chok;es and many diverse manners in which to access 
tiie choices, it is inriportant to provkJe tiie user with a 
robust user interface selection system for guaranteeing 
that the computer system executes commarxJs accord- 
ing to the desires of the user. To this end, safeguards 
against inadvertent selections are extremely desirat)le. 
In a graphical user interface, the user tends to rely heav- 
ily upon visual pronpts and tiierefore safeguards are 
most effectively implemented when they incorporate 
some visual aspect into the safeguard. 

A noticeable trend in graphic user interfaces has 
been to increase the amount of information displayed on 
a display screen. Menus, in growing larger, have become 
less manageable. Multiple selection modes increase the 
likelihood of user confusion. It is therefore desirable to 
counter the increased cluttering of the display screen by 
the menus provkled by the present graphk^l user inter- 
faces, and tiie resulting user confusion, by reducing the 
number of cfioices presented on the user interface at any 
given time and by presenting improved visual prompts to 
inform the user of the current state of the user interface. 

It is desirat)le to maintain or even enfiance the ease 
witii which computer resources are accessed by means 
of the graphical user interface. One particular form of 
user interface corrponent that has been both a blessing 
and a burden to a user is the cascade menu. The cas- 
cade menu has t>een beneficial to the overall appear- 
ance of graphical user interfaces in that rt reduces the 
number of menu choices actually presented on a display 
during a particular menu selection by creating a tree hier- 
archy containing cascade menu names and a cascade 
menu associated with each cascade menu name that in 
turn presents a set of menu entries (which may also com- 
prise an embedded set of cascade menus). 

The cascade menus can also be difficult to use 
because tiiey require multiple selections in order to get 
to an actual choice. For instance, in order to select an 
entry on a cascade menu, a user must first select the 
cascade menu in order to cause the cascade menu to 
appear. Th nth user selects the enfry on the cascad 
menu. The extra effort in selecting an entry on a cascade 
menu may not constitute a monumental task for a user. 
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However, users greatly appreciate shortcuts wtiich ena- 
ble th m to avoid traversing through a hierarchy of menus 
when making a same selection a numl>er of times from 
a cascade menu. 

In a known pr br system, a user could initiate the exe- 
cution of an "Open" command upon a file system object 
menu selection having an associated cascade menu. 
However, the menu in whrch this menu selection resides 
is merely a represwrtation of the file system (i.e. folders 
and files within the folders). The menu item comprises a 
folder and the associated cascade menu comprises a set 
of files arxl folders within tiie folder menu item. Further- 
more, prior system was limited to a specif k; menu, and 
was not available to the rest of a system. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
display a reduced number of choices to a user which 
apply spedficaliy to a selected computer resource or set 
of resources. 

It is a further object of the present invention to 
present the reduced set of choices in a manner that 
clearly indicates to the user the state of the computer 
system at each state of the selection/execution process 
for a computer resource. 

It is a further object of the present invention to 
present the choices provided to a user by a graphical 
user interface in a manner that the user may quickly and 
easily select/execute the desired computer resource. 

The above and other objects are achieved by a com- 
puter system having a graphical user interface which 
presents a set of representations conesponding to com- 
puter resources including objects arxJ controls. When a 
user selects a computer resource by placing the display 
pointer over a computer resource and clicking a context 
button, or by any other suitable selection signal to the 
computer system, the conrputer system registers the 
selected computer resource and displays a context 
menu when tiie user releases the context button. The 
context menu presents a set of choices to the user based 
primarily upon the selected computer resource. The set 
of choices presented in the context menu is secondarily 
determined by the particular environment in which the 
computer resource resides at the tinw of the selection. 

The manner in which the choices are presented and 
the behavior of the context menu, which is also applica- 
ble to the other known menu types, are summarized 
below. First, the computer system visually tracks the 
movement of the display pointer when tiie user releases 
the context button after selecting the computer resource 
and when tiie user depresses a button while the context 
menu is displayed. Second, the computer system pro- 
vides two distinguishable highlight display features in 
ordertoprovide visual feectoacktotiie user of tiie present 
selection mode of ttie computer system. 

Furthermore, the menu off the present invention 
includes executable cascade items and non-executable 
cascade names. Botti cascade items and cascade 



names are associated with cascade menus which the 
computer system dsplays after a short delay when the 
user positions the display pointer over the cascade 
item/name. Both cascade items and names include exe- 

5 cutat>le menu items in the resulting cascade menus. 
However, clicking a mouse while the display pointer is 
positioned over a cascade item causes the computer to 
execute the cascade item's specified default command. 
More spedficaliy. in one instance selection of a non- 

10 object cascade item causes the graphical user interface 
to execute a default command listed on an associated 
cascade menu for the non-object cascade item. Selec- 
tion of a cascade item that is an object, such as a folder, 
causes the graphical user interface to execute a default 

rs command upon the object itself. The default command 
performed when a cascade item is selected is specified 
by the selected object Thus, cascade items are distin- 
guishable from cascade names based tpon tiie ability of 
a user to cause a default command specified for tiie par- 

20 ticular cascade item to be executed by selection of the 
cascade item itseH instead of one of the cascade menu 
entries. 

In addition, in order to indicate to the user that a cas- 
cade item is executat>le, the text of the cascade item is 

25 highlighted when the user positions the display pointer 
over the cascade item. The text of a cascade name, 
which is not executable, does not highlight when a dis- 
play pointer is moved over a cascade name. 

Qicking the context button while the display pointer 

30 is positioned on an active menu item causes the compu- 
ter system to dismiss the context menu and perform tiie 
operation associated witti the menu item. Suitat3le menu 
Items include objects, commands and controls. If the 
menu item is an object, the computer system performs 

35 a default operation associated with tiie object. 

The combination of the above described features 
into menu features/behavior of a graphical user interface 
provide a less cluttered, easy to learn, easy to use, intu- 
itive, and robust system for users to access and control 

40 applications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The appended claims set forth the features of the 
45 present invention with particularity. The invention, 
togettier with its objects and advantages, may be best 
understood from the following detailed description taken 
in conjunction with the accompanying drawings of which: 

50 Rgure 1 is a schematic drawing of an exemplary 
computer system incorporating the present inven- 
tion; 

Rg. 2 is a sequence of views of a display screen illus- 
trating tiie relation between a mouse, a display 
55 pointer and a context menu for a selected computer 
resource; 

Rg. 3 is a flow diagram summarizing the steps asso- 
ciated witii generating a context menu for a selected 
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computer resource and making a selection from the 
generated context menu; 

Figs. 4a and 4b illustrate the differing context menus 
for a standard icon for a document and a mini (open) 
icon for the opened document; 
Fig. 5 is a flow diagram summarizing the steps exe- 
cuted by the computer system to generate a context 
menu; 

Fig. 6 Is a schematic depiction of the fields of the 
context menu; 

Fig. 7 is a series of views illustratively depicting the 
states of two related objects while generating a con- 
text menu based upon multiple related objects; 
Fig. 8 is an illustrative example of a cascade name 
and its cascade menu; 

Fig. 9 Is a flow diagram summarizing the steps for 
generating a context menu for a set of selected 
objects; 

Figs. 10a and 10b provide an illustrative example of 
an intersection of context menus for multiple 
selected objects; 

Fig. 11 Is a schematic illustration of a single menu 
entry in accordance with the present invention; 
Fig. 12 is an illusfrative example of a non-object cas- 
cade item and its associated cascade menu; and 
Fig. 13 is an illustrative example of a cascade item 
that is an object and its associated cascade menu. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The computer system schematically Illustrated in 
Rg. 1 conrprises a central processing unit (CPU) 2 cou- 
pled by means of a bus 6 in a known manner to a random 
access memory 4. TTie CPU 2 is also coupled to a non- 
volatile secondary memory 8 for storing various system 
and applications routines and programs. The CPU 2 is 
coupled in known manner to a user interface 10 including 
a display 12. The display 12 may be any of a number of 
known display devices including, for example, mono- 
chrome and color catfiode ray tubes and LCD displays. 
The user interface 10 also includes a keyboard 14 and 
nrx)use 16 to facilitate the submission of instructions to 
the CPU 2. The mouse 16 includes a default selection 
button 17 and a context button 18. Though not shown in 
Fig. 1, tile computer system may also include a number 
of peripheral units as would be known to those skilled in 
the art The computer system hardware depicted in Fig. 
1 is Intended merely to show a representative hardware 
configuration. It wouti of course be understood by one 
of ordinary skill in the art tfiat the present invention 
encompasses other computer system hardware config- 
urations and is not limited to the computer system hard- 
ware configuration desaibed above. 

Turning now to Rg. 2, a set five columns of icons are 
provkied to demonstrate the various display modes of a 
computer resource having a context menu. The steps for 
can-ying out the generation and manipulation of a context 
menu for a computer resource are described below in 
conjunction with the flow diagrams provided in Rg. 3 as 



well as other figures which expand upon certain steps 
depicted in Rg. 3. In addition, Rg. 2 depicts a nunrber of 
unique menu behaviors which enhance the utility of con- 
text menus. 

5 The preferred nrK>use for the present invention 
includes the defauft selection button 1 7 which, in a known 
manner, selects a computer resource pointed to on a 
graphical user Interface during a first click of the default 
selection button 17 and execute a default conrwnand 
10 upon the selected computer resource in response to 
clicking the default selection button 1 7 while tiie display 
pointer remains on the selected computer resource. 

The preferred mouse for the present invention also 
includes the context button 1 8. The operation of the con- 
15 text button 18 closely parallels the operation of the 
default selection button 17. The operation of tiie context 
button 18 is summarized in Fig. 3. As shown in column 
1 of Fig. 2, a user positions tiie cfisplay pointer 20 over a 
file icon 22. In accordance witii steps 1 00 and 1 02 of Rg. 
20 3, pressing down on the context button 18 while the dis- 
play pointer 20 is displayed over the fBe k»n 22 "selects" 
ttiat computer resource. The computer system visually 
indicates to the user that the computer resource corre- 
sponding to the file icon 22 has been selected by high- 
25 lighting the file Icon 22 in a known manner, such as 
changing its color and/or shading. 

For backgrounds having an associated context 
menu, the conputer system also generates an insertion 
point 24 (not shown) resembling an asterisk. The inser- 
30 tion point 24 provides tiie user witii a point of reference 
for where the computer system will display a context 
menu for ttie background. Thus, the behavior of the con- 
text menu portion of the computer system provides the 
user witti some degree of flexibility in deciding where the 
35 context menu for an object will be displayed by reposi- 
tioning the display pointer on the selected background 
while hoWing the context button 18 down. Column 2 of 
Fig. 2 depicts a highlighted selected file icon 26. Other 
suital)le means for highlighting a selected computer 
40 resource would be known to tiiose of ordinary skill in the 
art of graphic user interfaces. Control then passes to step 
104 wherein the computer system waits for the user to 
release the context txitton 18. 

When the context button 18 is released, control 
45 passes to step 1 06 wherein the computer system deter- 
mines whether the display pointer 20 is still over the com- 
puter resource previously selected when the user 
depressed ttie context button 18 (i.e., whether the cfis- 
play pointer 20 was moved after tfie resource was 
50 selected). If the user releases the context button 18 and 
the display pointer 20 was not moved, and is therefore 
displayed on tiie selected computer resource, control 
passes to step 108 wherein the conrputer system gen- 
erates a context menu for tiie selected computer 
55' resource. In the preferred embodiment of the present 
invention, tiie computer system gen rates context 
menus for a variety of computer resources including : sys- 
tem level objects, document sub-parts, controls, window 
components and title bars. At tiie completion of step 108, 
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the computer system displays a context menu for the 
computer resource comprising a list of selections. 

In contrast to known menu bars, the items listed on 
the context menu are det rmined primarily by the conrv 
puter resource for which they ar displayed instead of a 
surrounding container. Once the initial set of menu items 
is generated teased upon the selected conrputer 
resource{s), the conputer system augments the set of 
menu iten^s specific to the computer resource(s) with 
additional menu items based upon the context in which 
a user selects the computer resource(s). For example, 
turning to Figs. 4a and 4b, the context menu for the icon 
28 for a closed document shown in Fig. 4a does not 
include the "dose" menu item. However, turning to Fig. 
4b. the mini-icon 30 for the opened document includes 
the "close" menu item, but does not include the "open" 
menu item. Another example of context is a context menu 
for an object embedded within a document differing from 
the same object embedded within a folder. 

The steps for generating a context menu during step 
108 in Fig. 3 for system level object, document subpart 
or control computer resources are summarized in Rg. 5 
and are described below. Upon completion of these 
steps, the selections listed upon context menus may 
include one or more of the following: commands specific 
to the computer resource such as Edit. View, Open, and 
Print; commands specified by the container such as 
Delete; transfer commands (source, destination, and 
immediate) such as Move. Copy. Unk; property-specific 
commands which facilitate selection of properties with- 
out going to the computer resource's property sheet; for- 
matting commands for a document sub-part; control 
commands specific to a particular control; help com- 
marxjs arxj properties. 

Turning now to Fig. 5 the steps are summarized for 
the generation of a context menu for system level object, 
document subpart or control computer resources. From 
the start 200 of the context menu generation procedure, 
control passes to step 202 wherein the computer system 
loads the default menu template into the list of items and 
names for the context menu. The default menu tenplate, 
provided for all context menus of a specified type (e.g., 
systenvlevel object) regardless of the container or spe- 
cific class of conrputer resource for which the context 
menu is being created, includes a known list of transfer 
related commands, help items and/or properties. 

The transfer related commands include source 
transfer commands which are provided in context menus 
for system-level objects, document subparts, and con- 
trols. Examples of source transfer commands are Move, 
Copy and Link. The transfer related comn^nds also 
include destination transfer commands which are pro- 
vided in context menus for system-level objects, docu- 
ment subparts and controls. Destination transfer 
commands specify a destination for a transfer. The trans- 
fer related commands also include immediate transfer 
commands which are provided in context menus for sys- 
tenrHevel objects and document sutparts. Immediate 
transfer commands are one step transfers such as "Send 



to" wNch allows the s lected object to be sent to a set 
of user-defined set of possa>le destinations, arxl Ihrow 
Away" which places the selected object in the wastebas- 
ket After retrieving the default template, control then 

5 passes to step 204. 

At step 204, the computer system retrieves a set of 
computer resource specific commands relating to the 
specific class of the computer resource for which the 
context menu is being generated and adds the set of 

10 computer resource specific commands to the list of items 
and names for the context menu. Control then passes to 
step 206 wherein ttie computer system detennines 
whether any labels are attached to the conrputer 
resource. An example of a lat>el in a computer resource 

15 is a "cc:" label in a document. If the computer resource 
contains attached labels, then control passes to step 208 
wherein tiie computer system retrieves all commands 
relating to tiie attached labels. Each attached label name 
(for which a command is retrieved) is added to the con- 

20 text menu list for the resource, and the commands relat- 
ing to each label name are attached to the label name 
as cascade menu items. Control passes next to step 2 1 0. 
wherein the computer system retrieves conrvnands pro- 
vided by the container in which the conrputer resource 

25 resides and adds the container specified commands to 
the context menu list These commands include both 
container specific commands and property specific com- 
mands. 

If the computer system determines at step 206 that 
30 no labels are attached to the computer resource, then 
control passestostep210desaibed above. Control then 
passes to step 212 wherein the computer system in a 
knowm manner transforms the list of context menu com- 
mands compiled during the preceding steps into a dis- 
ss played context menu. The structure and content of the 
fields of the context menu for system level object, docu- 
ment siipart or control computer resources are 
depicted in Fig. 6. Thereafter, control passes to a Retum 
step 21 4 and control passes to step 1 1 2 of the procedure 
40 summarized in Fig. 3. 

It is noted tiiat Titie Bar and Window Conponents 
(titie bar, borders, and mini-icons (See Rg. 4B) may also 
include context menus. The sections for these menus 
comprise: Window corrunands. Window components, 
45 and Next/Previous commands. These well known com- 
mands are assembled in response to selection of the 
Titie Bar or Window corrponent by means of the context 
button 18. 

Returning to Fig. 2. tiie file icon 32 and context menu 
50 34 at the head of column 3 of Rg. 2 depict the initial 
appearance of a context menu generated for a selected 
file icon. As previously mentioned, exarrples of other 
corrputer resources for which the computer system of 
tiie present invention generates context menus include 
55 system level objects, document suthparts. controls, win- 
dow conponents and title bars. The conputer system 
highlights a default item for the context menu. The default 
item is the selection that the corrputer system executes 
automatically when tiie user selects and executes an 
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operation on an object by means of the default selection 
button 17. In this particular example* the default item is 
the "Open" item which is highlighted in kx)ld typefiace. 

Returning t Rg. 3, at step 112. the computer sys- 
tem commences enhanced visual tracking of th position 
of the display pointer 20 upon the displayed context 
menu and waits for receipt of a signal indicating that the 
user depressed either the context button 18 or default 
selection button 17. Continuing with the description of 
Rg. 2, column 3 includes a series of 3 views which depict 
tracking/display features of a context menu that enhance 
the utility of the graphic user interface. In the example 
provided in column 3 of Rg. 2, the computer system 
tracks nrtovement of the display pointer 20 by changing 
the color or shade of the text of an active menu item con- 
tained in the menu when the display pointer 20 points to 
the active menu item. In the middle view of column 3 of 
Rg. 2, tiie computer system highlights the text for the 
"Link" menu item since the display pointer 20 is within 
the boundaries of the "Link" menu item. As illustrated by 
the bottom view of column 3 of Rg. 2, if the display pointer 
20 is moved outside the context menu 34 during step 
1 12, no text is highlighted. 

A context menu may also include cascade names 
and cascade items. A cascade name is not executable. 
Instead a cascade name provkfes a cascade menu 
including a set of menu items. The user chooses an exe- 
cutable menu item from a cascade menu corresponding 
to a cascade name, and the computer system then per- 
forms the operation corresponding to the menu item. 
Since cascade names are not executable, the text of a 
cascade name is not highlighted (as described above for 
executable menu items) during menu tracking. 

If the user moves the display pointer 20 over a cas- 
cade menu name in the context menu 34 such as the 
"Send" selection in the example in Rg. 2. then only the 
triangle 36 changes its color or shade and a cascade 
menu (illustratively depicted in Rg. 8) automatically 
appears after a short delay to prevent flashing of the cas- 
cade menu when the display pointer 20 is merely drawn 
quickly through the cascade name in order to access 
another menu selection. 

Cascade items, in addition to providing a cascade 
menu having executable menu items, are also executa- 
t>le. Execution of the cascade item without selecting a 
menu item within the cascade menu causes the compu- 
ter system to perform a default command. The execution 
of a default commarKi when a cascade item is selected 
is discussed in greater detail below. 

Another feature of cascade menus for the context 
menus is the ability of a user to move the display pointer 
20 outside tiie cascade name area (in the illustrative 
example, the "Send" menu selection area) or the area 
for the cascade menu corresponding to the cascade 
name for a short period of time without causing the con>- 
puter system to retract tii cascade menu. Furthermore, 
if the user drags the display pointer 20 over another con- 
text menu selection such as the "Move" selection in order 
to access the items in a cascade menu (not shown) asso- 



ciated wrtiith "Send" cascade name, the computer sys- 
tem will not resporxi to the presence of the display 
pointer 20 within the "Move" selection area. Incorporat- 
ing this Known metiiod fa accessing a cascade menu 
5 into the specific environment of a context menu further 
enhances the utility of the corrtext menu by enat^ling a 
user to access the items of a cascade menu by moving 
the display pointer 20 in a diagonal direction instead of 
selecting a cascade menu item by means of a horizontal 
70 movement of tiie display pointer 20 onto the cascade 
menu and then a vertical nrK)vement to a specific cas- 
cade menu item. 

The display characteristics for cascade menu items 
follow the same behavior as the menu items presented 
IS on a context menu. The computer system highlights an 
active cascade menu item when the user positk)ns the 
display pointer 20 within the kx)undaries of the active cas- 
cade menu item, and cascade menu items are executed 
in the same manner as context menu items. 

20 Retuming to Rg. 3. when eitiier the default selection 
button 17 or the context button 18 is depressed by the 
user at step 1 1 2, control passes to step 1 1 4. If the com- 
puter system determines fin a known manner) tiiat the 
display pointer 20 was outside the context menu 34 when 

25 the user depressed the default selection button 1 7 or the 
context button 18, then control passes to step 116 and 
tiie computer system rerrxTves the displayed context 
menu 34 from the user interface. Control then passes to 
step 1 18 wherein if the context button 18 was depressed 

30 to cause tfie dismissal of the context menu 34 during step 
116 then control passes to step 102. If however tfie 
default selection button 1 7 was depressed to cause the 
dismissal of the context menu 34 during step 116. then 
control passes to the end step 120. 

35 Continuing with the description of step 114, if tfie 
user depresses the context button 18 or tiie default 
selection button 17 while the display pointer 20 is within 
the context menu 34. then control passes to step 122 
wherein ttie conrputer system continues to track the 

40 movement of the display pointer 20 and waits for the user 
to release the button. The views provided in column 4 of 
Fig. 2 illusti-atively depict tiie behavior of the context 
menu 34 at step 1 22. The tracking behavior of the context 
menu after the user depresses the default selection but- 

45 ton 1 7 or tiie context txjtton 1 8 is equivalent to the track- 
ing behavior descrODed in assodation with column 3 of 
Fig. 2; however, the background for an active menu item 
is highlighted rather than the text of the active menu item. 
This feature is depicted by the background 38 for tiie 

50 "Open" selection in tiie top view of column 4 in Fig. 2. 
The highlighted background 38 for the selection irxli- 
cates to tiie user that the highlighted selection will be 
executed when the user releases the button. 

When tiie user releases the default selection txitton 

55 17 or the context button 18 at step 122. control passes 
to step 1 24. If tiie display pointer 20 is outside the context 
menu 34 (at step 124). tiien control passes to step 126 
wherein the computer system dismisses the context 
menu 34. Control then passes to ttie End step 120. 
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H. however, at step 124 the display pointer 20 is 
within the context menu 34. then control passes to step 
128. It at step 128 the computer system determines that 
the display pointer 20 over an active menu item such 
as the "Open" menu item in Fig. 2. then control passes 
to step 130 wherein the context menu 34 is dismissed. 
Control then passes to step 132 wherein the computer 
system performs the "Open" operation on the file. Con- 
trot then passes to the end step 120. 

If at step 1 28 the display pointer Is not over an active 
menu item, then control passes to step 134. If at step 
134 the computer detemiines that the display pointer 20 
is over an active cascade item, then control passes to 
step 136 wherein the context menu isdisntissed. Control 
then passes to step 138 wherein the computer system 
identifies a default cascade menu item. The computer 
system then performs the operation associated with the 
default cascade menu item. 

Menus comprise a set of associated entries. Turning 
briefly to Fig. 11, each entry in a menu comprises an 
i nstruction to create a menu entry 1 40. a level of the entry 
within the menu (for builcfing a hierarchy of sutnnenus 
within a menu) 142, a name for the menu entry 144, an 
executat)le/non-executable status bit 146. and a com- 
mand field 148 specifying a command that is to be per- 
formed when the menu entry is selected by a user. In 
accordance with the illustrated embodiment of the 
present invention, cascade items have their associated 
executable/non-executable status bit set to "executable." 
TTierefore. when a menu item is selected, a "default" 
command specified in the menu item's command field Is 
executed during step 138. 

The scope of the specified "defauft" command asso- 
ciated with a cascade item Is not limited. However, two 
illustrative examples are provided. The first example, 
depicted in Fig. 12. concerns a non-object cascade item 
having a cascade menu comprising a set of executable 
menu items. It is noted that while the default command 
for the cascade item in Fig. 12 is displayed in the asso- 
ciated cascade menu, in some instances the default 
command is not displayed on the cascade menu such as 
in a second example, depicted in Fig. 13. In Fig. 13. the 
cascade item is an dtiecX, and the corresponding cas- 
cade menu comprises a list of objects. 

Turning to the first example depicted in Fig. 12. a 
"New" cascade item 150 is displayed adjacent its corre- 
sponding cascade menu 152 which includes the com- 
mands "Letter", "Resume", "Memo" and "Will". Each of 
the commands on the cascade menu 152 may be 
selected by moving the display pointer to one of the com- 
mands and releasing a mouse button. However, the 
"New" cascade item also specifies the "Memo" com- 
mand in its default command field. Therefore, releasing 
a mouse button at step 122 while the display pointer 20 
selects the "New" cascade item 150 results in the exe- 
cution of th "Memo" command menu entry on the cas- 
cad menu. The "Memo" is highlighted in bold in order 
to indicate to the user that it Is the default command for 
the "New" cascade item. 



Turning to the second example displayed in Rg. 13, 
a folder object cascade item 154 entitled "StufT Is dis- 
played adjacent its corresponding cascade menu 156 
which includes the f fles "F1 ". "F2". and "F3". Each of the 
5 individual executable files on the cascade menu 1 56 may 
be selected by moving the display pointer to one of the 
f Oes and releasing a mouse button. However, the "StufT 
(folder) cascade item specifies a default command for 
opening the Stuff folder when a user selects the cascade 
10 item 154. As shown in Fig. 13, each object menu item 
includes an icon for the object Yet another example of a 
default command is a "select last selected cascade 
menu item" default command for a cascade item. 

It is noted however, that the examples provided are 
15 not intended to lintit the scope of the possWe default 
commands that may be specified in the command field 
148 for a menu item. Rather, this particular aspect of the 
present invention is irrtended to cover other instances 
where default commands are specified by the cascade 
20 items. 

Returning now to Rg. 3. if at step 134 the computer 
determines thatthe context button 18 was released while 
the display pointer 20 was positioned over an inactive 
menu selection or the pointer 20 was positioned over a 
25 cascade name, then control passes to step 1 1 2 and the 
computer system continues to display the context menu 
34 and track the position of the display pointer 20 as 
depicted In column 3 of Fig. 2. 

H the computer system at step 1 06 determines that 
30 a user selected a first computer resource and then 
moved the display poirtter 20 outside the display region 
for a first computer resource before releasing the context 
Ixjtton 18, then no context menu will appear for the f irst 
computer resource. Instead, control passes to step 1 10 
35 wherein the computer system generates a context menu 
for a second computer resource pointed to by the display 
pointer 20 when the user released the context Ixjtton 1 8. 

Turning briefly to Fig. 7. the operation of dropping a 
document into a folder using the context button 18 is 
40 depicted by a series of five display states for a file icon 
40 and a folder icon 42. In the first state, the user has 
moved the display pointer 20 over a file icon 40. In the 
second state, the user has selected the file icon 40 by 
pressing down upon the context button 18. This corre- 
45 sponds to step 102 In Rg. 2. In the third state, the user 
has moved the display pointer 20 over a folder icon 42. 
As the user moves the display pointer 20 while holding 
the context button 1 8 down, the computer systemdeteds 
the movement of the display pointer (in accordance with 
50 Step 106) and displays a ghost Icon 44 corresponding to 
the file icon 40 to visually inforni the user that the file icon 
40 was selected before moving the display pointer 20. 

In the forth state, the user has released the context 
tXJtlon 18, and the computer systeni. in accordance vnth 
55 step 1 10 of Fig. 5 has generated a context menu 46 list- 
ing operations that can b executed by th coirputer sys- 
tem based upon the relati nship between the file icon 40 
and folder icon 42. 
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The default operation, presented in bold typ lace, is 
the "Move Here* operation. Execution of th "Move Here" 
menu item in accordance with the steps depicted in Fig. 
2 and previously described above causes the file corre- 
sponding to the f il Icon 40 to t>e placed In the folder cor- 
responding to the folder icon 44. The fifth state depicted 
in Fig. 7 shows the state of the display after the default 
command, "Move Here", has been executed by the conrv 
puter system. As Is apparent from the view of the fifth 
state, the file icon 40 disappears from the screen to 
reflect the placement of the file into the folder corre- 
sponding to the folder icon 44. 

It should be noted that even though the generation 
of a context menu for a computer resource in accordance 
with the present invention has been described with 
respect to a user manipulating a mouse controlled dis- 
play pointer 20, equivalent operation of the context menu 
is provided through the use of pre-arranged keytx)ard 
signals with equivalent display behavior by the graphic 
user interface. In some cases, the user may actually use 
both the keytx>ard 14 and mouse 16 to generate a con- 
text menu and execute an item on the context menu. 

The computer system is capable of generating a 
context menu for multiple selected objects. If the multiple 
selected objects contain differing context menus, then 
the context menu generated for the multiple selected 
objects is the intersection of the nr)enu entries provided 
in the context menu for each of the selected objects. 

The steps of the procedure for obtaining a context 
menu for multiple selected objects having different con- 
text menus are summarized in Fig. 9. When tiie user 
releases the context button 18 after selecting multiple 
objects, control passes to the start 300 of the procedure 
summarized in Fig. 9. Control then passes to step 302 
wherein the computer system loads the default menu 
template into the list of items and names far the context 
menu in the same manner described for a context menu 
for a single context menu. Control then passes to step 
304 wherein the computer system retrieves a separate 
list of object specific commands for each of the selected 
objects, then compares the lists to obtain tiie intersection 
of the lists of object specific commands for the selected 
objects. The corrputer system adds any object specific 
commands common to all of the selected objects to the 
items and names for the context menu list. Control tiien 
passes to step 306 wherein the computer system obtains 
the intersection of the lat>els for the selected resources. 
Control then passes to step 308. 

If the computer system determines at step 308 that 
there are lat>e!s common to all of tfie objects, then control 
passes to step 310 wherein tiie computer system 
retrieves all commands relating to the labels. Each label 
name for which commands were retrieved is added to 
the context menu list, and tiie retrieved commands are 
added as cascade menus for tiie label names added to 
the context menu list. Control tiien passes to step 312. 

If at step 308 the computer syst m determines that 
there are no labels common to all of the selected objects 
then control passes to step 312 wherein the computer 



system retrieves commands provided by the container in 
which the objects reside and adds the container speci- 
fied commands to the context menu list. Control then 
passes to step 314 wherein the computer system in a 

5 known manner transforms the list of context menu com- 
mands compiled during the preceding steps into a dis- 
played context menu for ttie selected ^oup of objects. 
Thereafter, control passes to the end step 316. 

Turning to Fig. 10a, a context menu for a first object 

10 AS contains a "Run* menu item, a context menu for a 
second object 50 contains a "Send" cascade name, and 
a context menu for a third object 52 contains a "Play" 
menu item in its contact menu. Since tiie "Run". "Send", 
and "Play" menu itemsAiame are not contained In all 

IS three context menus, the context menu 54 in Rg. 10b 
resulting at the end of step 108 from the multiple selec- 
tion of all three of tiie objects does not Include the "Run", 
"Send", or "Play" menu items/name. If the user selects 
tiie nrultiple objects and then clicks the default selection 

20 button 17. then the computer system executes the 
default action for each of tiie computer resources. 

A further enhancement to the behavior of menus is 
the inclusion of file system objects as menu items. 
Selecting an object in a menu causes the computer sys- 

25 tem to execute a default command specified by the 
object. 

A preferred embodiment of a system for providing 
context menus in a graphical user interface environment 
has been described. It would of course be known to one 

30 of ordinary skill in the area of user interfaces for conrput- 
ers and operating systems in general to make certain 
modifications and to the afore-described methods and 
system which would not depart from the scope and spirit 
of the invention described in the claims apperKled here- 

35 inafter. In particular, tfx>ugh a preferred method for car- 
rying out context menus has been presented, it will be 
recognized by those skilled in the art that the above 
invention can be carried out in a number of different man- 
ners including rearranging or even substituting certain 

40 ones of the steps summarized in the f k3w diagrams as 
well as using alternative appropriate data structures 
relating to the context menus, and to consult information 
of a different type than that spedfk^ally listed in order to 
determine the context in which a menu for a selected 

45 computer resource is generated. 

It is contemplated that even though use of a key- 
board to select computer resources in accordance with 
the steps of tiie present invention is not considered the 
best way to implement the present inventk>n, a keyboard 

50 can replace the mouse controlled display pointer without 
departing from the scope of the present invention. 

FurthernK)re. even though new menu behavior has 
been described using a context menu as a primary 
example, the described menu behavior applies as well 

55 to other menus including menu bars and tear off menus. 
Tear off menus are a known menu type. A tear off menu 
befiaves substantially th same as a context menu. How- 
ever, a tear off menu is displayed even after a command 
selected from tiie tear-off menu has been executed, and 
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a tear-off menu is dismissed by executing a dose conrv 
mand upon ttie tear-off menu. 

It would also be known to utilize the present inven- 
tion within otfier computer conf'gurati ns such as a local 
area network, or a group of computer work stations shar- s 
ing a mainframe operating system. Therefore, the pres- 
ently contemplated invention covers not only the 
Illustrated embodments described above, but also those 
entxxfiments falling within the spirit and scope of the 
invention defined by the claims appended below. to 

Claims 

1. In a computer system having a central processing 
unit (CPU), a graphical user interface including a dis- is 
play and a user interface selection device commu- 
nicatively coupled to the CPU, a method for 
providing, and selecting from, a menu for a selected 
computer resource comprising the steps of: 

receiving, by the CPU. a menu generation 20 
signal from the user interface selection device; 

generating a menu comprising a set of menu 
entries in response to the receiving step, the gener- 
ating step including the steps of retrieving a cascade 
item menu entry including a specified default com- 2S 
mand. and retrieving a set of cascade menu items 
associated with the cascade item; and 

receiving, by the CPU. an execution signal 
selecting the cascade item and. in response, per- 
forming the specified default command. so 

2. The method of claim 1 wherein the cascade item is 
a non-object cascade item, and wherein the per- 
forming the specified default command conrprlses 
executing a command represented by one of the set 35 
of cascade menu itenrrs. 

3. The method of claim 1 wherein the cascade item is 
an object cascade item, arxi wherein the performing 
the specified default comn^nd comprises executing 40 
a command on the object cascade item. 

4. The method of daim 1 further comprising the steps 
of: 

displaying a first menu entry corresponding 45 
to the cascade item witfiin a menu; 

detecting, by the CPU, the positioning of the 
display pointer within the boundaries of the first 
menu entry; arxl 

displaying a cascade menu, including a set so 
of cascade menu entries corresponding the the set 
of cascade menu items, in response to the detecting 
step. 

5. A graphical user interface providing a menu in a 55 
corrputer system having a CPU, a display, and a 
user interface selection device communicatively 
coupled to the CPU, the graphical user interface 
comprising: 



a menu including: 

a cascade item menu entry having a d^ault 
command, and 

a cascade menu comprising a set of cascade 
menu entries relating to the cascade item menu 
entry; 

means for cfisplaying the cascade menu in 
response to receiving, by the CPU, a first signal 
selecting the cascade item menu entry: and 

means for performing the default commarxi 
in response to detecting, by the CPU. a second sig- 
nal selecting the cascade item menu entry. 

6. The graphical user interface of daim 5 wherein the 
cascade item menu entry is a non-object cascade 
item menu entry, and wherein the means for per- 
forming the default command comprises means for 
executing a command represented by one of the set 
of cascade menu entries. 

7. The graphical user interface of daim 5 wherein the 
cascade Hem noenu entry is an object cascade item 
menu entry, and wherein the means for performing 
the default command corrprises means for execut- 
ing a command on the object cascade item menu 
entry. 

8. A computer system providing easy access for review 
and selection of hierarchically arranged menu selec- 
tions on a graphical user interface, the computer 
system comprising: 

a CPU; 
a display; 

a user interface selection device communica- 
tively coupled to the CPU; 
a menu including: 

a cascade item menu entry havir^ a default 
command, and 

a cascade menu comprising a set of cascade 
menu entries relating to the cascade item menu 
entry; 

means for dsplaying the cascade menu in 
response to receiving, by the CPU. a first signal 
selecting the cascade item menu entry; and 

means for performing the default command 
in response to detecting, by the CPU, a second sig- 
nal selecting the cascade item menu errtry. 

9. The computer system of cfaim 8 wherein the cas- 
cade item menu entry is a non-object cascade item 
menu entry, and wherein the means tor performing 
the default command conrprises means for execut- 
ing a commarxj represented by one of the set of cas- 
cade menu entries. 

10. The computer system of daim 8 wher in the cas- 
cad item menu entry is an object cascade item 
menu entry, and wherein the means for Performing 
the default command comprises means for execut- 
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